Study Design. Blinded test-retest design. Objective. To measure the intrarater and interrater reliability of the visual assessment of cervical and lumbar lordosis.
A clinical examination of the spine typically begins with an assessment of spinal posture [1] [2] [3] and should always include visual inspection. 2, 3 Health care professionals frequently evaluate spinal posture based on history and visual assessment alone.
2 Surprisingly, little attempt has been made to measure the reliability of the visual assessment of spinal posture. A MEDLINE search, from 1966 with no limits, on posture and reliability (and related key words) provided only one study on the visual assessment of spinal posture, which demonstrated that the validity of the visual assessment of lumbar lordosis appeared to be poor. 4 The reliability of visual assessment with the aid of a plumbline has been reported, 5, 6 but the reliability of visual assessment alone has not been commented on in the literature.
The purpose of this study was to examine the intrarater and interrater reliability of the visual assessment of cervical and lumbar lordosis. We hypothesized that visual assessment has a high intrarater and interrater reliability.
Materials and Methods
A blinded test-retest design was used to examine the intrarater and interrater reliability of the visual assessment of cervical and lumbar lordosis. This study received ethics approval from the University of Saskatchewan Advisory Committee on Ethics in Human Experimentation.
A convenience sample of 36 subjects was recruited. The subjects were separated into two groups (back pain and controls) based on self-report of symptoms. The presence of current back and/or neck pain and a history of back and/or neck pain lasting more than 3 consecutive days in the previous 12 months were required for inclusion in the back pain group. Exclusion criteria included previous spinal surgery, osteoporosis, major congenital anomalies, previous spinal fracture, rheumatological conditions, leg length discrepancy, neurologic conditions, and present pregnancy.
Two photographic views were taken of each subject, a posteroanterior view and a right lateral view, using a Canon digital camera supported by a tripod. In order for the spine to be sufficiently exposed, subjects wore either underwear or swim wear. Subjects were instructed to assume their natural standing posture with their hands at their sides. Asking subjects to assume their typical stance has previously been used by other researchers. 7 This stance is representative of the subject's normal postural alignment and remains constant for at least 2 years regardless of the presence or absence of back pain. 8 The photographs were arranged on Power Point® in a random order, and the subjects' faces were blacked out in the lateral view to protect their identities. To assess intrarater reliability, each set of photographs was repeated without the knowledge of the clinicians. The subjects were presented in the same order to all examiners, using one laptop computer.
Twenty-eight chiropractors, physical therapists, physiatrists, rheumatologists, and orthopedic surgeons practicing in Saskatoon, Saskatchewan, were recruited to be involved in the study. Background information was obtained from those who agreed to participate, including number of years of practice and which tools they regularly used for assessing spinal posture. When evaluating the photographed subjects, the clinicians were instructed to rate the lordosis of the cervical and lumbar spines individually, as being normal, increased, or decreased. This three-category scale (normal, increased, decreased) is not the only scale used by clinicians for the visual assessment of posture, 1, 6 but this one was chosen because its lack of ambiguity eliminated interpretation differences between examiners.
Kappa coefficients () were calculated for intrarater and interrater reliability. No consensus exists in the literature regarding the interpretation of , 9 -11 but "in practice, any value of much below 0.5 will indicate poor agreement". 9 Therefore, was interpreted as follows:
Poor agreement, Ͻ 0.40 Fair agreement, ϭ 0.40 -0.59 Good agreement, ϭ 0.60 -0.79 Excellent agreement, Ն 0.80 Intrarater reliability kappa coefficients were calculated by comparing each examiner's first assessment of a given subject to his/her second assessment of the same subject. Because both cervical and lumbar spines were assessed individually, two intrarater kappa coefficients for each subject were calculated per examiner. To evaluate interrater reliability, the first assessment of all 36 subjects was used. Each examiner's assessment of a given subject was compared to every other examiner's assessment of the same subject for both the cervical and lumbar spines. The mean of the intrarater and interrater kappa coefficients was calculated by profession so that each group could be compared to the others.
Results
Thirty-six subjects were included in the study (17 with back pain, 19 without). The two groups were equal in terms of age and gender (Table 1) .
Six chiropractors, seven physical therapists, six physiatrists, four rheumatologists, and five orthopedic surgeons participated in the study. The clinicians had a range of experience from 1 to 42 years of practice (mean ϭ 11 years), and all groups were equal in terms of years of experience. Every examiner reported regular use of visual estimation for spinal posture assessment. In fact, 93% of the examiners reported that visual estimation was the tool they used the most frequently when assessing spinal posture.
No difference in reliability was identified between the assessments of the cervical and the lumbar spines. Nor was there a difference between the assessment of subjects with back pain and the controls. Therefore, in the final analysis, all assessments were reported together.
The mean percentage of subjects rated as having normal lordosis was statistically equal for all groups of clinicians ( Table 2) . Subjects with back pain were rated as having normal posture with equal frequency as the subjects without back pain.
Mean intrarater reliability was fair for all examiners ( ϭ 0.50) ( Table 3) . No statistically significant difference was found between any of the groups of clinicians. Mean interrater reliability was poor ( Ͻ 0.40) within each group of professionals (Table 3 ) and between professional groups. In fact, 91% of all the interrater kappa coefficients were less than 0.40, and the mean was ϭ 0.16 (95% confidence interval 0.00 -0.48).
Discussion
Contrary to our hypothesis, this study has shown that the visual assessment of cervical and lumbar lordosis is unreliable. This tool only has fair intrarater reliability ( ϭ 0.50) and poor interrater reliability ( Ͻ 0.40). Visual assessment of spinal posture was previously shown to be inaccurate, 5 and this study has demonstrated that its reliability is poor.
The implications of these results are important for clinicians, particularly because visual assessment is regularly used for cervical and lumbar lordosis examination. Clinicians need to be made aware of the limitations of visual assessment. Although the intrarater reliability was statistically fair, one could argue that fair is quite poor from a clinical perspective. Given the relatively poor intrarater reliability, each clinician should recognize that his/her assessments are not likely to be consistent. More important are the implications of the poor interrater reliability. Even within the same profession, the interrater agreement between clinicians was only slightly better than would be expected by chance alone ( ϭ 0.00). Therefore, when different clinicians (even those from the same discipline) assess the same patient, each clinician is likely to make a different assessment of that patient's posture. The lack of interrater reliability could undoubtedly cause misunderstandings between clinicians working in a team environment. Perhaps, in a team environment, more reliable measures should be used for posture assessment. Visual assessment should not be discarded simply because it has poor accuracy and reliability. Inspection is an important component of any clinical examination, and the spinal examination is no exception. Visual assessment of the spine may reveal marked lordosis, kyphosis, or scoliosis, among other findings, which can alert the clinician to an underlying pathology. We would suggest that other tools, which are more accurate and/or reliable, 5, [12] [13] [14] [15] should be used in combination with visual assessment to improve the quality of the spinal posture examination.
Some limitations exist in this study. The nonrandom selection of subjects may not have yielded a representative sample of the population normally seen by the clinicians in this study. As well, the small sample of examiners limits the interpretation of the findings. Differences in reliability within and between groups of clinicians may have become statistically significant if more examiners had participated. Moreover, because there were only a few examiners (4 -7) per profession, the groups of examiners may not have been representative of their respective professions in general.
This study measured the consistent response (i.e., reliability), which is not necessarily the correct response (i.e., validity). Even though the visual assessment of cervical and lumbar lordosis was shown to have a slightly better reliability than would be expected by chance alone, no analysis was done to evaluate how far the reliable measurements were from the true measurements. Therefore, whereas visual assessment demonstrates inadequate reliability, it may also be considerably inaccurate.
There is a need for further research in the area of spinal posture assessment. Studies with larger numbers of examiners should be conducted to confirm our finding of the poor to fair reliability of visual assessment. It is also necessary to identify or to develop a tool for spinal posture assessment that is both reliable and accurate. Such a tool should also be easy to use in a clinical setting so that health care professionals would be better equipped to assess spinal posture in the office.
Conclusion
The visual assessment of cervical and lumbar lordosis is not reliable. The intrarater reliability is statistically fair ( ϭ 0.50), and the interrater reliability is poor ( ϭ 0.16). We would not recommend the use of visual assessment alone to examine a patient's posture, particularly for comparison between clinicians.
Key Points
• Visual assessment of cervical and lumbar lordosis is not reliable. Intrarater reliability statistically was fair, whereas interrater reliability was poor.
• Health care professionals frequently use visual assessment to evaluate cervical and lumbar lordosis. Clinicians who use this tool need to be aware of its limitations.
